Background {#S0001}
==========

In several countries, patients in need of acute health care outside office hours can contact two types of services; emergency medical services (EMS) in life- or limb-threatening situations or out-of-hours primary care (OOH-PC) for less urgent injuries or diseases. Even though the EMS and many OOH-PC services use telephone triage to assess the most adequate response to the patient's condition, the patient or bystander makes the initial choice of contacting a service and which service to contact.[@CIT0001]--[@CIT0003] So far, studies on patient characteristics associated with contacting an acute health care setting have either included patients contacting EMS or OOH-PC and mostly focus has been on inappropriate or recurrent use.[@CIT0004]--[@CIT0008] However, possible overlaps in the EMS and OOH-PC patient populations have been observed; some patients in need of acute care contact OOH-PC and some patients with non-specific complaints perhaps more suitable for OOH-PC contact EMS.[@CIT0009]--[@CIT0012] Besides the patient's self-perceived urgency and severity of the acute health problem, other factors play a role in the choice of entrance to out-of-hours (OOH) care. A number of studies have found that sociodemographic characteristics such as low education, ethnicity and older age and factors regarding the health-care system itself (organization of access to primary care) were associated with help-seeking, but no large-scale cohort studies have investigated differences in these characteristics for patients contacting EMS and OOH-PC.[@CIT0013]--[@CIT0015]

Concurrently, all OOH services are experiencing an increasing demand and workload, emphasizing the importance of understanding patient help-seeking behavior and the development in contact patterns with these services.[@CIT0016],[@CIT0017] More insight into sociodemographic characteristics associated with seeking OOH health care and choosing one service over the other could contribute to the understanding of patient utilization of OOH health care service. Ultimately, this may contribute to organizing the out-of-hours services to match patient needs.

Thus, in this study we aimed to explore which sociodemographic patient characteristics were associated with utilizing OOH health care and secondly, to explore which sociodemographic characteristics were associated with EMS or OOH-PC contact.

Methods {#S0002}
=======

Design and Study Population {#S0002-S2001}
---------------------------

A population-based observational cohort study of inhabitants in two Danish regions (ie North Denmark Region and Capital Region of Copenhagen) with or without contact to OOH services (EMS and OOH-PC) during 2016 was conducted. The two regions were chosen to include all types of services existing in Denmark, varying in size, population density, sociodemographic profile and available health care services.[@CIT0018] We only included citizens with a valid personal identification number (PIN) and residence in the same region as the OOH service investigated.[@CIT0019] We followed the STROBE guidelines when reporting our results.[@CIT0020]

Setting {#S0002-S2002}
-------

The North Denmark Region is a rural-urban region with 586,000 inhabitants, with the EMS and the general practitioner cooperatives (GPC) as OOH services.[@CIT0021] GPs operate the GPC and through telephone triage, they assess what the patient is in need of; telephone advice, consultation, home visit, or a direct referral to the hospital.[@CIT0022] The Capital Region of Copenhagen is primarily urban and home to 1,789,000 inhabitants, with the Medical Helpline 1813 (MH-1813) available alongside EMS as OOH services.[@CIT0021] Nurses handle the majority of calls at the MH-1813, together with physicians of different medical specialties. They perform triage by systematically using a computerized decision support tool to decide whether the patient is in need of telephone advice, a clinic consultation, a home visit, or a direct referral to the hospital. MH-1813 carry out home visits, whereas the clinic consultations take place in hospital emergency departments.[@CIT0023] As well as answering direct calls, the physicians also act as consultants for the nurses. Both GPC and MH-1813 were considered OOH-PC services in this study. EMS is organized in a similar fashion in the two regions (as in all five Danish regions). Each region has an Emergency Medical Coordination Centre (EMCC), which is part of the EMS. Calls to the national emergency number 1-1-2 concerning acute health problems are redirected to EMCC, where the nurses/paramedics use a criteria-based dispatch protocol to assess the level of urgency and the most adequate response.[@CIT0001],[@CIT0002] We considered OOH as 4 P.M to 8 A.M on workdays and all hours on weekends and public holidays (GPC hours). Danish health care is tax-financed and free of charge, including the EMS and OOH-PC services.

Variables and Data Sources {#S0002-S2003}
--------------------------

### Exposure {#S0002-S2003-S3001}

We defined each sociodemographic characteristic as the exposure in the present study (eg belonging to a specific age or socioeconomic classification group). The included sociodemographic variables were chosen based on existing literature reporting the importance of age, sex, ethnicity, family type, education level, income and socioeconomic classification (labor market affiliation) in relation to health care utilization.[@CIT0005],[@CIT0013],[@CIT0015],[@CIT0024]--[@CIT0027] We used each citizen's unique PIN for linkage to numerous registries and databases. Age (divided into five groups), sex, residence, family type (collapsed into cohabiting or living alone) and ethnicity (Danish, Western, non-western) were gathered from the Civil Registration System.[@CIT0019] Education level was based on Danish education registers covering compulsory schooling to university-level education and training.[@CIT0028] We used the highest completed education and collapsed the data into three categories based on education length. Income quartiles were computed based on each citizen's available income obtained through registers on personal income.[@CIT0029] Socioeconomic classification is based on Danish registers on labor market affiliation and contains data on type of employment, unemployment, benefits, pension, etc.[@CIT0030]

### Outcome Measures {#S0002-S2003-S3002}

We defined our primary outcomes as 1) ratio of OOH contacts given a sociodemographic variable compared to a reference and 2) likelihood of contacting EMS or OOH-PC for each sociodemographic variable. EMS and OOH-PC service contacts were identified in the prehospital databases (containing data on time of contact and information from the prehospital medical records) and in the National Health Service Registry.[@CIT0031]

Statistical Analysis {#S0002-S2004}
--------------------

Data were anonymized prior to analysis. Descriptive statistics were used for reporting the prevalence of sociodemographic characteristics by region and by contact type. As a citizen may have had contact to more than one OOH service, we identified the OOH service first contacted during the study period and assigned this citizen to this service when describing and comparing the groups.

To explore which sociodemographic characteristics were associated with utilizing OOH health care as rates, we performed negative binomial regression analysis (with the Huber-White sandwich estimator to achieve robust estimates) between each sociodemographic characteristic and contact rate, yielding incidence rate ratios (IRR) (eg the ratio of contacts for females with males as the reference).[@CIT0032] All IRRs were shown combined in a forest plot.

To explore which sociodemographic characteristics were associated with contact to EMS or OOH-PC, we performed logistic regression analyses yielding odds ratios (OR) estimates for EMS or OOH-PC contact as outcome, also shown in a forest plot. For this analysis, we also used the OOH service first contacted for assigning citizens to either EMS or OOH-PC. Additionally, we performed a sensitivity analysis including citizens by the OOH service most frequently contacted ([[Table S1](https://www.dovepress.com/get_supplementary_file.php?f=243531.docx)]{.ul}).

All regression analyses were adjusted for age (continuous) and sex, when possible. Results presented with 95% confidence intervals (CI) or standard deviations (SD), when relevant. Statistical analyses were performed with Stata V.15.0/MP (Stata Corporation, College Station, Texas, USA).

### Ethics Statement {#S0002-S2004-S3001}

The study was approved by the Danish Data Protection Agency (North Denmark Region record number 2008-58-0028 and project identification number 2017--171) and use of information from the prehospital medical records was approved by the Danish Patient Safety Authority (record number 3-3013-2315/1).

Results {#S0003}
=======

We identified 619,857 (26.1%) patients with at least one OOH service contact, while 1,754,816 (73.9%) citizens had no contacts during 2016 ([Table 1](#T0001){ref-type="table"}). The majority (89.3%) of contacts were to OOH-PC. The characteristics of all included citizens are shown separated by contact type in [Table 1](#T0001){ref-type="table"} and by region in [[Table S2](https://www.dovepress.com/get_supplementary_file.php?f=243531.docx)]{.ul}.Table 1Population Characteristics Separated by Contact Type, N= 2,374,673Type of ContactNo ContactEMSOOH-PCTotal**n (per 1000 inhabitants)**1,754,816 (739)66,508 (28)553,349 (223)2,374,673**Sex** Male888,444 (374)34,531 (15)250,348 (105)1,173,323 Female866,372 (365)31,977 (13)303,001 (128)1,201,350**Age Groups (years)** 0--18327,000 (138)6,470 (3)168,774 (71)502,244 19--30295,558 (124)7,808 (3)108,057 (46)411,423 31--65842,621 (355)24,874 (10)200,051 (84)1,067,546 66--80240,167 (101)17,387 (7)50,419 (21)307,973 81+49,470 (21)9,969 (4)26,048 (11)85,487**Socioeconomic Classification** Unemployed21,695 (9)798 (0)6,330 (3)28,823 Children and youth (not in education)252,397 (106)4,112 (2)140,343 (59)396,852 Early retirement pay24,461 (10)879 (0)3,878 (2)29,218 Old-age pension270,180 (114)26,663 (11)73,349 (31)370,192 Disability pension47,411 (20)4,762 (2)19,378 (8)71,551 Cash benefits47,667 (20)4,145 (2)20,824 (9)72,636 Employed757,909 (319)16,435 (7)189,495 (80)963,839 Receiving sick pay, leave pay, etc.13,722 (8)627 (0)5,602 (2)19,951 Self-employed55,150 (23)1,340 (1)12,441 (5)68,931 Enrolled in education (ordinary)191,016 (80)4,833 (2)67,163 (28)263,012 Other73,066 (31)1,911 (1)14,523 (6)89,500 Missing142 (0)3 (0)23 (0)168**Income (Quartiles)** First (highest)469,112 (192)10,579 (4)113,977 (48)593,668 Second442,189 (186)12,763 (5)138,716 (58)593,668 Third419,515 (177)21,597 (9)152,555 (64)593,667 Fourth (lowest)424,000 (179)21,569 (9)148,101 (62)593,670**Ethnicity** Danish1,472,096 (620)56,591 (24)472,779 (199)2,001,466 Western countries107,587 (45)2,963 (1)19,657 (8)130,207 Non-Western countries175,133 (74)6,954 (3)60,913 (26)243,000**Family Type** Living alone626,019 (264)33,646 (14)199,012 (84)858,677 Cohabitating1,128,797 (475)32,862 (14)354,337 (149)1,515,996**Education Level (Years)** \<10396,202 (167)23,732 (10)138,762 (58)558,696 10--15557,970 (235)22,917 (10)155,982 (66)736,869 \>15509,329 (212)13,189 (6)114,113 (48)636,631 Missing291,315 (123)6,670 (3)144,492 (61)442,477

Characteristics Associated with Contacting Any OOH Service {#S0003-S2001}
----------------------------------------------------------

### Age, Sex and Ethnicity {#S0003-S2001-S3001}

The oldest age group (81+ years) had the highest likelihood of contacting OOH care of all age groups (IRR=2.00 (95% CI: 1.98--2.02)), followed by children (0--18 years) and young adults (19--30 years) compared to the age group 31--65 years ([Figure 1](#F0001){ref-type="fig"}, [[Table S3](https://www.dovepress.com/get_supplementary_file.php?f=243531.docx)]{.ul}). Females were more likely to have a contact to OOH care than males (IRR=1.16 (95% CI: 1.16--1.17)). With Danish origin as the reference, citizens from other Western countries were less likely to contact OOH care (IRR=0.65 (95% CI: 0.64--0.66)), while non-westerners had more contacts (IRR=1.02 (95% CI: 1.01--1.02)).Figure 1Forest plot of the ratio of contact rates for each sociodemographic variable, adjusted IRR 95% CI, N=2,374,673.**Notes**: Missing values in variables education level (151,162) and socioeconomic classification (168); thus analyses only included 1,932,196 and 2,374,505 individuals for the two variables.

### Education, Income and Family Type {#S0003-S2001-S3002}

A clear tendency was observed for education; with higher education level, contacts to OOH care were fewer, eg education level \>15 years (IRR=0.67 (95% CI: 0.67--0.68)) compared to an education level of \<10 years ([Figure 1](#F0001){ref-type="fig"}, [[Table S3](https://www.dovepress.com/get_supplementary_file.php?f=243531.docx)]{.ul}). Income level displayed an almost similar tendency; with the first (highest) income quartile as reference, all lower quartiles were more likely to have contacts to OOH care. Patients living alone more often had contacts than those cohabiting (IRR=1.08 (95% CI: 1.08--1.09)).

### Socioeconomic Classification {#S0003-S2001-S3003}

When having an employment was defined as the reference for socioeconomic classification, old age pensioners had the highest likelihood of contacting OOH care (IRR=1.89 (95% CI: 1.87--1.91)), followed by disability pensioners, patients on cash benefits and on sick pay, leave pay, etc. ([Figure 1](#F0001){ref-type="fig"}, [[Table S3](https://www.dovepress.com/get_supplementary_file.php?f=243531.docx)]{.ul}).

Characteristics Associated with Contacting EMS and OOH-PC {#S0003-S2002}
---------------------------------------------------------

### Age, Sex and Ethnicity {#S0003-S2002-S3001}

Compared to 31--65 years as reference, the odds for an EMS contact were higher in the older age groups 66--80 years (OR=2.78 (95% CI: 2.72--2.84)) and 81+ years (OR=3.21 (95% CI: 3.13--3.30)). The remaining age groups (0--18, 19--30 years) were more likely to contact OOH-PC ([Figure 2](#F0002){ref-type="fig"}, [[Table S4](https://www.dovepress.com/get_supplementary_file.php?f=243531.docx)]{.ul}). With men as the reference, women (OR=0.69 (95% CI: 0.68--0.70)) were less likely to have an EMS contact. Both patients of Western and non-western origin had higher odds for EMS contact than those of Danish origin (OR=1.33 (95% CI: 1.27--1.38)) and 1.36 (1.32--1.39).Figure 2Forest plot of the association between sociodemographic variables and adjusted odds ratios for EMS vs OOH-PC, OR 95% CI, N=619,857.**Notes**: Missing values in variables education level (151,162) and socioeconomic classification (26); thus analyses only included 468,695 and 619,831 individuals for the two variables.

### Education, Income and Family Type {#S0003-S2002-S3002}

Citizens with an education level of 10--15 and \>15 years were less likely to have an EMS contact (OR=0.80 (95% CI: 0.78--0.81) and 0.65 (0.64--0.67)), when comparing to an education level of \<10 years ([Figure 2](#F0002){ref-type="fig"}, [[Table S4](https://www.dovepress.com/get_supplementary_file.php?f=243531.docx)]{.ul}). With the highest income level as the reference, odds for EMS contact increased with decreasing income level; hence, fourth income quartile (lowest) had the highest odds (OR=1.76 (95% CI: 1.72--1.81)). Patients living alone were also more likely to contact EMS than those cohabiting (OR=1.40 (95% CI: 1.37--1.42)).

### Socioeconomic Classification {#S0003-S2002-S3003}

Patients in the socioeconomic classification groups; cash benefits, disability pension, other, old age pension, early retirement pay, receiving sick pay, etc., unemployed and enrolled in education (ordinary) all had higher likelihood of EMS contact (in that descending order) with odds ranging from OR=2.45 (95% CI: 2.36--2.54) to 1.38 (1.33--1.44) when compared to those in employment ([Figure 2](#F0002){ref-type="fig"}, [[Table S4](https://www.dovepress.com/get_supplementary_file.php?f=243531.docx)]{.ul}). The socioeconomic group of children and youth (not in education) was less likely to contact EMS (OR=0.76 (95% CI: 0.73--0.80)) than those in employment.

Discussion {#S0004}
==========

Main Findings {#S0004-S2001}
-------------

In this large cohort study, we found that citizens with the characteristics female sex, non-western ethnicity and living alone were significantly more likely to contact OOH health care compared to males, Danish ethnicity and citizens cohabitating. Furthermore, the oldest and youngest age groups more frequently had OOH contacts. With lower education and lower income, the likelihood of any OOH contact increased. Additionally, receiving disability pension, old age pension and cash benefits were highly associated with any form of OOH health care contact. Old age, receiving cash benefits or disability pension, lower income and living alone were all associated with having a contact to EMS rather than OOH-PC as well.

Strengths and Limitations {#S0004-S2002}
-------------------------

A notable study strength was the population-based study design, including all contacts to OOH health care, as Danish health care (and OOH services) is freely accessible for all, thus minimizing selection bias and resulting in a very large cohort. Each citizen's unique PIN allowed us to identify most of the citizens who had OOH health care contacts and to link the contact to important sociodemographic variables. Additionally, by including these particular two Danish regions, the study included all types of OOH health care services available in Denmark.

Assigning patients to groups using the first contact during the study period may have introduced a bias in our estimates, since the same patients could have a different type of OOH service later on. However, our sensitivity analysis with citizens assigned to the OOH service they contacted most frequently during the study period only minimally changed our results, but not our message ([[Table S1](https://www.dovepress.com/get_supplementary_file.php?f=243531.docx)]{.ul}) as the distribution of contacts to EMS and OOH-PC was similar despite changing the inclusion method. The large difference in size of the EMS and OOH-PC group (10% versus 90% of included contacts) could have skewed the results towards variables associated with OOH-PC contact, when exploring variables associated with any OOH contact. For the exposure variable education level, there was a large number of missing values (18.6%, predominately children without any completed education yet), not equally distributed between having an OOH contact or not nor between the OOH-PC and EMS groups. Thus, in the groups with fewest missing values (no OOH contact and EMS contact), the association between education level and contacts may have been overestimated and correspondingly underestimated in the groups with most missing values. Lastly, missing PINs is a known issue in EMS contacts, especially those of low urgency. A previous Danish study has reported that around 18% of EMS contacts have missing PINs.[@CIT0010] If contacts without registered PINs comprise a patient group with certain sociodemographic characteristics, this may affect our estimates.

Comparison with Literature {#S0004-S2003}
--------------------------

Most studies investigating the association between sociodemographic characteristics and contacts to OOH health care have investigated either EMS or OOH-PC, rarely both services at once. A survey study on OOH help-seeking used hypothetical case scenarios and investigated the intended behavior (not contacting OOH care vs contacting OOH care (=EMS, OOH-PC or emergency department)) of each case scenario. Although using a different methodology, they found older age, female sex, ethnicity, low education and low income to be associated with OOH care contact, which is supported by our study.[@CIT0013] Another larger survey study including data from 34 countries investigated the propensity to seek health care (GP during daytime) and found that older age, female sex, ethnicity (first-generation migrants) were predisposing factors for seeking health care.[@CIT0014] Although the study investigated GP contact during daytime, their findings are in good agreement with our findings for OOH care. We found only one cohort study comparing factors associated with contacting EMS versus OOH-PC. Moll van Charante et al investigated differences in patient characteristics for contacts to the GPC and EMS outside office hours and found male sex and higher age to be more frequent among EMS users, also in accordance with our results.[@CIT0033] Other studies have predominately focused on factors related to EMS use solely, where especially factors such as male gender, older age, low income and low socioeconomic status are emphasized.[@CIT0025],[@CIT0027] We found similar factors to be associated with EMS use compared to OOH-PC.

Recommendations and Future Research {#S0004-S2004}
-----------------------------------

Low income, low education level and low socioeconomic status were associated with OOH care and EMS contacts in this study. It is not unlikely that these characteristics may also be associated with comorbidity/chronic disease. Other studies have shown that sociodemographic characteristics such as low education level is associated with higher all-cause mortality and low socioeconomic status with a higher degree of multi-morbidity.[@CIT0034],[@CIT0035] Such characteristics are then likely surrogate measures for underlying health issues. However, not only health issues affect the choice of contacting an OOH service and the level of health literacy in our population may be an important factor to investigate. To explore if there is potential for preventive interventions, it could be beneficial to investigate to what extent both comorbidity and health literacy are associated with contacts to OOH care in our population. Moreover, availability or accessibility to primary care (ie GPs) may influence the use of OOH care, and in future studies, it should be considered.[@CIT0036],[@CIT0037]

Conclusion {#S0005}
==========

In this large cohort study, we have identified sociodemographic characteristics associated with contacting a health care service outside office hours and with contacting EMS rather than OOH-PC. Old age, low income, low education and low socioeconomic status were of greatest importance.
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=============
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